WHAT IS CLAIMED IS: 

1. A method for forming nanostructures on a workpiece, comprising the 
steps of: 

(a) positioning a counter-electrode and a workpiece electrode arrangement 
relative to each other, such that, there is a gap between said counter- 
electrode and said workpiece electrode arrangement; and 

(b) applying an electrical pulse between said workpiece electrode 
arrangement and said counter electrode, such that, an electrical 
discharge in produced in said gap, said electrical discharge forming at 
least one nanostructure in a first region of a surface of said workpiece 
electrode arrangement, said electrical pulse having a duration of less 
than one millisecond. 

2. The method of claim 1, wherein a maximum dimension of said first 
region is less than one millimeter. 

3. The method of claim 1, wherein said electrical pulse has a current pulse 
amplihide between 1 and 100 Amps. 

4. The method of claim 1 , wherein said electrical discharge is produced in 
a substantially uncontrolled ambient air atmosphere. 

5. The method of claim 1 , further comprising the steps of: 
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(c) providing relative movement between said counter-electrode and said 
workpiece electrode arrangement; and 

(d) applying another electrical pulse between said workpiece electrode 
arrangement and said counter electrode in order for an electrical 
discharge to form at least one nanostructure in a second region of the 
surface of said workpiece arrangement, said other electrical pulse having 
a duration of less than one millisecond. 

6. The method of claim 1 , further comprising the step of: 

i'-M. 

(c) selecting a shape of said counter-electrode and a relative positioning of 
said workpiece electrode arrangement and said counter-electrode in 
order to selectively determine said first region. 

7. The method of claim 1, further comprising the steps of: 

(c) disposing said workpiece electrode arrangement on to a conveyor 
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system; and 

(d) actuating said conveyor system so as to provide relative movement 
between said workpiece electrode arrangement and said counter- 
electrode. 



8. The method of claim 1, wherein said counter-electrode includes a carbon 



rod. 




3 

9. The method of claim 1, wherein said counter-electrode includes carbon 
and said workpiece electrode arrangement includes a catalytic metal. 

10. A method for forming nanostructures on a workpiece, comprising the 
steps of: 

(a) positioning a counter-electrode and a workpiece electrode arrangement 
relative to each other, such that, there is a gap between said counter- 
clcctrodc and said workpiece electrode arrangement; and 

(b) producing aii electrical discharge in said gap, said electrical discharge 
forming at least one nanostructure in a first region of a surface of said 
workpiece electrode arrangement, wherein said first region is selectively 
determined by a shape of said counter-electrode and a relative 
positioning of said workpiece electrode arrangement and said counter- 
electrode. 

11. The method of claim 10, wherein said step of producing said electrical 
discharge in said gap is performed by applying an electrical pulse between said 
workpiece electrode arrangement and said counter electr ode. 

12. The method of claim 10, wherein a maximum dimension of said fust 
region is less than one millimeter. 

13 . The method of claim 10, wherein said electrical discharge is produced in 
an atmosphere of at least 50% Helium. 
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1 4. The method of claim 10, wherein said electrical discharge is produced in 

a substantially uncontrolled ambient air atmosphere. 

15. The method of claim 10, further comprising the steps of: 

(c) providing relative movement between said counter-electrode and said 
workpiece electrode arrangement; and 

(d) producing another electrical discharge in said gap, in order to form at 
least one other nanostructure in a second region of the surface of said 
workpiece arrangement. 

16. The method of claim 10, wherein said counter-electrode includes an 

elongated element having a tip. 

17. The method of claim 10, wherein said counter-electrode includes a rod. 

18. The method of claim 10, wherein said counter-electrode includes a fiber. 

19. The method of claim 10, further comprising the steps of: 

(c) moving said counter-electrode until said counter-electrode makes a 
physical contact with said workpiece electrode arrangement; 

(d) electrically sensing when said counter-electrode makes said physical 
contact with said workpiece electrode arrangement; and 

(c) withdrawing said countcr-clcctrodc from said workpiece electrode 
arrangement by a pre-determined distance. 
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20. The method of claim 10, wherein said counter-electrode includes a line. 

2 1 . The method of claim 20, further comprising the step of: 

(c) releasing an end of said line towards said workpiece electrode 
arrangement. 

22. The method of claim 20, wherein said line includes a plurality of carbon 

libers. ! ‘ 

23. The method of claim 10, further comprising the steps of: 

(c) disposing said workpiece electrode arrangement on to a conveyor 
system; and; 

(d) actuating said conveyor system so as to provide relative movement 
between said workpiece electrode arrangement and said counter- 
electrode. 

24. The method of claim 10, wherein said nanostructure is substantially 
formed from carbon and wherein at least one of said workpiece electrode 
arrangement and said counter-electrode include carbon. 

25. The method' of claim 24, wherein at least one of said workpiece 
electrode and said counter-electrode has a surface region including at least 
fifty-pcrccnt carbon. 
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26. The method of claim 24, wherein said counter-electrode includes at least 
fifty-percent carbon. 

27. The method of claim 24, wherein said counter-electrode includes a 
carbon rod. 

28. The method of claim 24, wherein said counter-electrode includes a 
carbon fiber. ! f 

29. The method of claim 24, wherein said counter-electrode includes carbon 
and said workpiece electrode arrangement includes a catalytic metal. 

30. The method of claim 10, wherein said step of producing is performed, 
such that, said electrical discharge forms at least one carbon nanotube in said 
first region. 

3 1 . The method of claim 10, wherein said counter-electrode is a cathode. 

32. The method of claim 10, wherein said counter-electrode is an anode. 

33 . A system for producing nanostructures, comprising: 

(a) a workpiece electrode arrangement having a surface; 

(b) a counter-electrode, at least one of said workpiece electrode 
arrangement and said countcr-clcctrodc including carbon, said 



workpiece electrode arrangement and said counter-electrode being 
positioned, such that, there is a gap between said workpiece electrode 
arrangement and said counter-electrode; and 

(c) an electrical voltage supply, said electrical voltage supply being 
configured to produce an electrical discharge in said gap so as to form at 
least one carbon-nanotubc in a first region of said surface, wherein said 
counter-electrode is formed in order to selectively determine said first 
region. 

34. The system of claim 33, wherein said first region has a maximum 
dimension, said maximum dimension being less than one millimeter. 

35. The system of claim 33, wherein a part of said gap in which said 
electrical dischargers produced has an atmosphere of at least 50% Helium. 

36. The system of claim 33, wherein a part of said gap in which said 
electrical discharge is produced has a substantially uncontrolled ambient air 
atmosphere. 

37. The system of claim 33, further comprising: 

(d) a drive mechanism arrangement configured to provide relative 
movement between said workpiece electrode arrangement and said 
counter-electrode, such that, said electrical voltage supply is configured 
to produce another electrical discharge in order to form at least one other 
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carbon-nanolube in a second region on said surface of said workpiece 
electrode arrangement. 

38. The system of claim 37, wherein said drive mechanism arrangement 
includes a conveyor apparatus configured for disposing said workpiece 
electrode arrangement thereon. 

39. The system 6f claim 33, wherein at least one of said workpiece electrode 
and said counter-electrode has a surface region including at least fifty-percent 
carbon. 

40. The system of claim 33, wherein said counter-electrode includes at least 
fifty-percent carbon. 

41. The system of claim 33, wherein said electrical voltage supply is 
configured to produce at least one electrical pulse in order to produce said 
electrical discharge, said electrical pulse having a duration of less than one 
millisecond. 

42. The system of claim 41, wherein said electrical pulse has a current pulse 
amplitude between 1 and 100 Amps. 

43. The system 'bf claim 33, wherein said counter-electrode includes an 
elongated element having a tip. 
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44. The system of claim 33, wherein said counter-electrode includes a rod. 

45. The system of claim 33, wherein said counter-electrode includes a fiber. 

46. The system of claim 33, further comprising: 

(d) a drive mechanism arrangement configured to move said counter- 
electrode until said counter-electrode makes a physical contact with said 
workpiece electrode arrangement; and 

(e) an electrical sensing apparatus configured to sense when said counter- 
clcctrodc makes said physical contact with said workpiece electrode 

arrangement, wherein said drive mechanism arrangement is configured 

,{ 

to withdraw said counter-electrode from said workpiece electrode 
arrangement by a pre-determined distance. 

47. The system of claim 33, wherein said counter-electrode includes a line. 

48. The system of claim 47, further comprising: 

(d) a release mechanism arrangement configured to release an end of said 
line towards said workpiece electrode arrangement. 

49. Tire system of claim 47, wherein said line includes a plurality of carbon 



fibers. 
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50. The system of claim 33, wherein at least one of said workpiece electrode 
arrangement and said counter-electrode includes graphite. 

51. The system of claim 33, wherein said electrical voltage supply is 
configured to operate said counter-electrode as a cathode. 

52. A system for producing nanostructures, comprising: 

(a) a workpiece electrode arrangement having a surface; 

(b) a counter-electrode, said workpiece electrode arrangement and said 
countcr-clcctrodc being positioned, such that, there is a gap between 
said workpiece electrode arrangement and said counter-electrode; and 

(c) an electrical voltage supply, said electrical voltage supply being 
configured to produce an electrical discharge in said gap so as to form at 
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least one nanostructure in a first region of said surface, wherein said 
electrical voltage supply is configured to operate said counter-electrode 
as a cathode. 

53. The system of claim 52, wherein said first region has a maximum 
dimension, said maximum dimension being less than one millimeter. 

54. The system of claim 52, wherein a part of said gap in which said 
electrical discharge is produced has a substantially uncontrolled ambient air 
atmosphere. 
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55. The system of claim 52, wherein said electrical voltage supply is 
configured to produce at least one electrical pulse in order to produce said 
electrical discharge, said electrical pulse having a duration of less than one 
millisecond. 

56. The system of claim 55, wherein said electrical pulse has a current pulse 
amplitude between 1 and 100 Amps. 




